A Gram-stain-negative, strictly aerobic, motile, non-gliding, oxidase-positive, catalase-positive, rod-shaped bacterium, designated strain YBW34 T , was isolated from seawater from the bottom of the Yellow Sea at station H12 (À73m in depth). Growth occurred at 10-45 C (optimum 28 C), in the presence of 1-12 % NaCl (w/v, optimum 4 %) and at pH 6.0-8.0 (optimum pH 7.0). The major fatty acids (>10 %) were C 18 : 1 !7c and C 16 : 0 . The major polar lipids comprised phosphatidylcholine, phosphatidylglycerol, phosphatidylethanolamine and three unidentified aminolipids. The major respiratory quinone was ubiquinone-10 (Q-10 The class Alphaproteobacteria is a dominant bacterial group in seawater and biofilm microbial communities. The family Rhodobacteraceae, a major subgroup of Alphaproteobacteria, is reported to be indispensable for formation of initial biofilms in coastal seawater [1] . Members of this family show high metabolically diversity, such as aerobic anoxygenic photosynthesis and oxidation or degradation of sulfites, methanesulfonic acid and dimethylsulfoniopropionate. As a result, the family Rhodobacteraceae is widely distributed though marine environments, such as seawater, sediments, microbial mats, marine animal tissues, marine algae and sea ice. As a species-rich bacterial group, 121 genera (type genus, Rhodobacter) are recognized in the family Rhodobacteraceae at the time of writing. In recent years, many novel genera belonging to the family [13] . In this study, we describe a bacterial strain, designated YBW34 T , which was isolated from bottom seawater (73m under the sea surface) of the Yellow Sea at station H12 (35.00 N, 122.99 E) during an expedition of the R/V 'Dong Fang Hong 2' in August 2015. Influenced by the Yellow Sea cold water mass, bottom water from this sampling site is characterized by low temperature (less than 10 C) all year round. The aim of this study was to further determine the exact taxonomic position of strain YBW34
The class Alphaproteobacteria is a dominant bacterial group in seawater and biofilm microbial communities. The family Rhodobacteraceae, a major subgroup of Alphaproteobacteria, is reported to be indispensable for formation of initial biofilms in coastal seawater [1] . Members of this family show high metabolically diversity, such as aerobic anoxygenic photosynthesis and oxidation or degradation of sulfites, methanesulfonic acid and dimethylsulfoniopropionate. As a result, the family Rhodobacteraceae is widely distributed though marine environments, such as seawater, sediments, microbial mats, marine animal tissues, marine algae and sea ice. As a species-rich bacterial group, 121 genera (type genus, Rhodobacter) are recognized in the family Rhodobacteraceae at the time of writing. In recent years, many novel genera belonging to the family Rhodobacteraceae have been established, such as Albirhodobacter [2] , Aliiroseovarius [3] , Cereibacter [4] , Frigidibacter [5] , Halovulum [6] , Nioella [7] , Pontivivens [8] , Pseudohalocynthiibacter [9] , Pseudooceanicola [10] , Pseudooctadecabacter [11] , Pseudoseohaeicola [12] and Thiobacimonas [13] . In this study, we describe a bacterial strain, designated YBW34
T , which was isolated from bottom seawater (73m under the sea surface) of the Yellow Sea at station H12 (35.00 N, 122.99 E) during an expedition of the R/V 'Dong Fang Hong 2' in August 2015. Influenced by the Yellow Sea cold water mass, bottom water from this sampling site is characterized by low temperature (less than 10 C) all year round. The aim of this study was to further determine the exact taxonomic position of strain YBW34
T by using a polyphasic taxonomic approach, which included determination of its phenotypic and chemotaxonomic properties and a detailed phylogenetic investigation based on its 16S rRNA gene sequences.
For bacterial isolation, serial dilutions of the seawater sample were spread onto marine agar 2216 (MA; Becton Dickinson) and incubated at 28 C for 7 days. A tiny colony, designated strain YBW34 T , was isolated and subsequently purified three times on MA. The colonies of strain YBW34 T were routinely maintained on MA at 28 C and were preserved at À80
C as a suspension in sterile 0.85 % (w/v) saline supplemented with 15 % (w/v) glycerol. As the type strain of the genus Tropicimonas, Tropicimonas isoalkanivorans JCM 14837 T was obtained from the Japan Collection of Microoorganisms (JCM) and used as a reference strain in this study. It was cultured in the same conditions as strain YBW34
T [MA/marine broth 2216 (MB; BD), 28 C], unless otherwise specified.
Genomic DNA of strain YBW34
T was extracted according to the procedure of Moore et al. [14] . PCR amplification, cloning and sequencing of the 16S rRNA gene were performed. The almost-complete 16S rRNA gene sequence (1430 nt) was manually checked and submitted to the GenBank database. Pairwise similarity values between strain YBW34
T and closely related type strains were calculated using the EzTaxon-e server (http://www.ezbiocloud.net/) [15] . The 16S rRNA gene sequences of related strains were retrieved from the NCBI database (www.ncbi.nlm.nih.gov) and aligned together with strain YBW34
T using the CLUSTAL X 1.8 program [16] . Phylogenetic trees based on the neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony algorithms were reconstructed by the software package MEGA version 5.0 [17] . The genetic distances were calculated by Kimura's two-parameter model [18] for the NJ and ML trees. Bootstrap analysis of the trees topologies were performed by using 1000 replicates. T formed a distinct lineage within the clade of family Rhodobacteraceae, without joining any genera in this family. These characteristics implied that strain YBW34 T may represent a novel genus and species in the family Rhodobacteraceae.
Gram-staining and flagellum-staining were performed using standard methods [19] . The cell morphology was observed by transmission electron microscopy (JEM-1200EX; JEOL) after cells had been negatively stained with 1 % (w/v) phosphotungstic acid. The presence of gliding motility was investigated using the methods described by Bernardet et al. [20] . To test anaerobic growth, bacterial strains were cultured on MA (2 % agar) with cysteine (0.01 %, w/v) added as a reductant and resazurin (0.02 %, w/v) as an indicator of anaerobic conditions in an anaerobic jar filled with nitrogen and a packet of AnaeroPack-Anaero (Mitsubishi Gas Chemical Co.) at 28 C for at least 1 month. The temperature range for growth was determined on MA plates by incubating cultures at 10-47 C (10, 16, 20, 24, 28, 32, 37, 42 , 45 and 47 C) for 5 days, and at 0 C and 4 C on MA for at least 30 days. In the salinity experiment, distilled water was used to prepare synthetic marine ZoBell broth (5 g peptone, 1 g yeast extract and 0.1 g FePO 4 in 1 l water). NaCl concentrations were adjusted to 0 and 1-15 % (w/v, at intervals of 1.0 %). Salinity and pH ranges for growth were investigated in test tubes. Growth was detected for 5 days and no more growth was detected after 3 days. The pH range from 5.0 to 11.0 at intervals of 0.5 pH unit for growth was determined in MB, using the following buffer systems: MES (pH 5.0-6.0), MOPS (pH 7.0), Tricine (pH 8.0), TAPS (pH 9.0), CAPS (pH 10.0) and Na 2 CO 3 /NaHCO 3 (pH 11.0). The following phenotypic tests were carried out on strain YBW34 T and the reference strain according to the standard approaches [21] except that sterile seawater was substituted for distilled water, including catalase and oxidase activities, nitrate reduction, Voges-Prokauer test, methyl-red test, indole production, citrate utilization, ONPG, H 2 S production from thiosulfate, acid production from carbohydrates and hydrolysis of starch, CM-cellulose, casein, gelatin and Tweens 20, 40 and 80. DNase activity was examined by using DNase agar (Qingdao Hope Bio-technology) according to the manufacturer's instructions. Degradation of chitin was examined on chitin agar with sterile seawater [22] . Activities of constitutive enzymes, fermentation/oxidation profile, acid production, substrate utilization as sole carbon and energy source of strain YBW34
T were determined after growth on MA at 28 C for 2 days by using API 20E, API 20NE, API 50CHB/E and API ZYM strips (bioM erieux) and a GN2 MicroPlate (Biolog) according to the manufacturers' instructions. The morphological, physiological and biochemical characteristics of strain YBW34
T are given in Table 1 , Fig. S3 and the species description.
For cellular fatty acid analysis, strain YBW34
T and the reference strains were grown on MA at 28 C for 3 days until the bacterial communities reached the late exponential stage of growth. Fatty acid methyl esters were prepared and analysed according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.10), and identified by using the RTSBA 6.0 database of the Microbial Identification System [23] . For respiratory quinones and polar lipids analyses, cell biomass was harvested from MB after shaking at 28 C for 72 h and freeze-drying. The respiratory quinone of strain YBW34
T was extracted with chloroform/methanol (2 : 1, v/v), separated by thin-layer chromatography (TLC) and identified by high-performance liquid chromatography (HPLC) as described by Xie and Yokota [24] . Polar lipids were extracted according to Minnikin et al. [25] , separated by two-dimensional TLC on silica gel 60 F254 plates (Merck) and identified by spraying with appropriate detection reagents [26] . The solvent systems used were chloroform-methanol-water (65 : 25 : 4, v/v) for the first dimension and chloroform-acetic acid-methanol-water (80 : 15 : 12 : 4, v/v) for the second dimension. The G+C content was determined according to the methods described by Mesbah and Whitman [27] using reversed-phase HPLC.
The cellular fatty acid profiles of strain YBW34
T and the reference strains are listed in Table 2 . The fatty acids (>1 % of the total fatty acids) of strain YBW34
T were C 18 : 1 !7c (56.8 %), C 16 : 0 (18.3 %), C 16 : 0 2-OH (7.3 %), C 12 : 0 3-OH (4.9 %), C 18 : 0 (4.5 %), cyclo-C 19 : 0 !8c (2.6 %), C 12 : 0 (2.5 %) and 11-methyl-C 18 : 1 !7c (1.7 %). The results in this study were similar to those reported in corresponding references [28] [29] [30] [31] [32] .
The fatty acid profile of strain YBW34
T was essentially similar to that of T. isoalkanivorans JCM 14837
T except for some minor differences in the fatty acid components and the proportion of some fatty acids. In the proportion of the fatty acids, YBW34
T , R. T and the higher proportion of C 16 : 0 distinguishes the novel strain YBW34 T from other related genera, even though they shared C 18 : 1 !7c as their predominant cellular fatty acid. The predominant isoprenoid quinone detected in strain YBW34
T was ubiquinone-10 (Q-10), which is similar to the reference strains ( Table 1) . The polar lipids profile of strain YBW34
T comprised phosphatidylcholine, phosphatidylglycerol, phosphatidylethanolamine and three unidentified aminolipids (Fig. S4) , which was different from reference strains. The DNA G+C content of strain YBW34 T was 64.2 mol%, which fell into the range of those of genera Thioclava (60.3-65.3 mol%) [33] , Lutimaribacter (58.9-64.6 mol%) [34] and Rhodovulum (61.2-67.7 mol%) [30] but was lower than those of genera Tropicimonas (55.0 mol%) [35] and Oceanicola (64.7-72.8 mol%) [36] .
Rhodovulum Thioclava indica DT23-4 T (AUNB01000081)
Thioclava dalianensis DLFJ1-1 T (JHEH01000075)
Thioclava atlantica 13D2W-2 T (AQRC01000035)

Thioclava pacifica DSM 10166 T (AUND01000024)
Psychromarinibacter halotolerans YBW34 T (KU321207)
Tropicimonas isoalkanivorans B51 T (AB302379)
Tropicimonas aquimaris DPG-21 T (HQ340608)
Tropicimonas sediminicola M97 T (JF748735)
Lutimaribacter pacificus W11-2B T (DQ659449)
Lutimaribacter saemankumensis SMK-117 T (EU336981)
Roseibacterium elongatum DSM 19469 T (CP004372)
'Roseibacterium beibuensis' JLT1202r (JN247667)
Maritimibacter alkaliphilus HTCC2654 T (AAMT01000002)
Tranquillimonas alkanivorans A34 T (AB302386)
Roseovarius indicus B108 T (EU742628)
Salipiger mucosus DSM 16094 T (ARRM01000007)
Salipiger nanhaiensis ZH114 T (KF356414)
Thiobacimonas profunda JLT2016 T (JX397932)
Oceanicola litoreus M-M22 T (JX291104)
Nioella nitratireducens SSW136 T (KC534331)
Roseovarius tolerans EL-172 T (Y11551)
Oceanicola antarcticus Ar-45 T (JX844452)
Oceanicola marinus AZO-C T (DQ822569)
Oceanicola nanhaiensis SS011B1-20 T (DQ414420)
Oceanicola batsensis HTCC2597 T (AY424898)
Oceanicola flagellatus DY470 T (KF434118)
Oceanicola nitratireducens JLT1210 T (EU581832)
Oceanicola granulosus HTCC2516 T (AAOT01000056)
Methylobacillus glycogenes JCM 2850 T (BAMT01000025) In conclusion, strain YBW34 T represents a novel species of a novel genus of the family Rhodobacteraceae according to phylogenetic, chemotaxonomic and physiological characteristics that distinguished it from other genera. Phylogenetically, strain YBW34
T shared a low level of sequence similarities with all phylogenetic neighbours and formed a [31, 42] . +, Positive reaction; À, negative reaction. Fatty acids showed in this table were all major ones and which were >10 % of total. AL, unidentified aminolipid; GL, unidentified glycolipid; L, unidentified lipid; PC, phosphatidylcholine; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; PL, unidentified phospholipid; SL, sulpholipid. distinguished lineage among them. Based on analyses of physiological and chemotaxonomic characteristics, strain YBW34 T showed significant differences with other genera: (i) as important criteria for discriminating different genera, the cellular fatty acids and polar lipid content of strain YBW34
T proved a distinct genus from other genera. It possessed C 16 : 0 2-OH, and the proportion of fatty acid C 16 : 0 obtained from strain YBW34
T was significantly higher than other related genera. (ii) As a halotolerant bacterium, strain YBW34
T showed a relatively wider range of salinity for growth (1-12 %), which was another distinguishable feature. (iii) The lateral flagellum further proved that strain YBW34 T was different from most members of other related genera. More detailed phylogenetic and chemotaxonomic characteristics are given in the species description and Table 1 . The results of the present polyphasic study indicate that strain YBW34
T represents a novel species of a novel genus, for which the name Psychromarinibacter halotolerans gen. nov., sp. nov. is proposed.
DESCRIPTION OF PSYCHROMARINIBACTER GEN. NOV.
Psychromarinibacter (Psy.chro.ma.ri.ni.bac¢ter. Gr. adj. psychros, cold; L. adj. marinus marine; N.L. masc. n. bacter, rod; N.L. masc. n. Psychromarinibacter, a marine rod that grows at low temperatures). 
DESCRIPTION OF PSYCHROMARINIBACTER HALOTOLERANS SP. NOV.
Psychromarinibacter halotolerans (ha.lo.to¢le.rans. Gr. n. hals, halos, salt; L. part. adj. tolerans, tolerating; N.L. part. adj. halotolerans, salt-tolerating, referring to the organism's ability to tolerate high salt concentrations).
Besides the characteristics listed above for the genus, the following features are characteristic of Psychromarinibacter halotolerans. Cells are rod-shaped, 0.7-1.5 µm in width by 2.4-4.4 µm in length. Growth occurs on MA and colonies are tiny and transparent with an entire margin of 0.5-1.0 mm in diameter after incubation for 2 days at 28 C. Growth occurs at 10-45 C (optimum 28 C), in the presence of 1-12 % NaCl (w/v, optimum 4 %) and at pH 6.0-8.0 (optimum pH 7.0). In the API 20E and 20NE strips, there are positive results for urea, L-arabinose, aesculin hydrolysis, b-galactosidase and reduction of nitrates to nitrogen. In the 
